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Pragma

Continuous Delivery & DevOps experts and evangelists

Tools & Automation experts.We help customers with practical
implementation of their development process.
We don’t chop wood - we sharpen axes!

7 years, 25 employees, offices in Copenhagen, Aarhus, Oslo &
Stockholm

Events: Jenkins Cl User Events, Continuous Delivery & DevOps
Conferences, DayOfContainers, Automation Nights, Code
Academy (code-conf.com)

Service partner to:
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Agenda

Introduction to Docker and containers
Using Docker

Docker and DevOps

State of adoption

Demo
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What is Docker?

e Aplatform to “build, ship, and run any app, anywhere” using container
technology

e Many products and tools
Docker Engine

Docker Hub

Docker Machine

Docker Swarm
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Introducing containers

e Use the kernel on the host operating system to run multiple root file systems
e Eachrootfile systemis called a container

e Each container also has its own
o Processes

emory

Devices
Network stack

o O O
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Containers versus virtual machines

App 1 App 2
Bins/Libs

Guest O3S

Bins/Libs

Guest 03

Virtual Machines Containers
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Why use Docker?

Applications are no longer monolithic

Service oriented architecture means different application stacks
Services are decoupled and scaled out

Deployment can become complex
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The deployment nightmare

Multiple
development
stacks

Multiple
hardware
environments

Do services and
apps interact
appropriately?

Can | migrate
quickly and
smoothly?




The matrix from hell
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o9 Web frontend
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Contributor’s  Customer
laptop Servers

Development Single Prod Onsite s
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A shipping analogy

Multiple types
of goods

Multiple
methods of
transportation

Do | worry
about how
goods
interact? (i.e.
place coffee
beans next to
spices)

Can |
transport
quickly and
smoothy? (i.e
unload from
ship onto
train)
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The shipping container

Multiple

types of
loaded with virtually any
goods, and stays sealed until
it reaches final delivery.

Multiple
methods of
transportati

on

...in between, can be loaded and
uniocaded, stacked, transported

efficiently over long distances,

and transferred from one mode

of transport to another

Do | worry
about how
goods
interact? (i.e.
place coffee
beans next to
spices)

Can |
transport
quickly and
smoothy? (i.e
unload from
ship onto
train)
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Solving the deployment matrix
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Static website

Web frontend

Background workers

UserDB

Analytics DB

Customer
Servers

Contributor's
laptop
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Cluster Public Cloud
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Benefits of Docker

Separation of concerns
o Developers focus on building apps
o  System admins focus on deployment

Fast development cycle
Application portability
Scalability
Infrastructure as code



Docker and the Linux kernel

e Docker Engine is the
program that enables
containers to run

e Uses Linuxkernel
namespaces and control
groups

e Namespaces limits what you é
can use Linux Operating System .

e Control groups limits how
much you can use
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Docker client and daemon

e Clientsends userinputto the

daemon
e Daemon builds and runs
containers
e Client and daemon on same Client

host or on different hosts
e Docker Machine used to
create hosts
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Docker hosts

{pockeR_HoST—{IEY

Docker client

Docker daemon
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Docker on Windows Server 2016

Windows Server Docker Engine

Windows
Process(s)

Docker Client

Windows Process(s)

Container

Windows Kernel
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Installation Windows & Mac

e Docker Toolbox
o VirtualBox

e Docker Native Beta
o  Xhyve
o Hyper-V
o Alpine Linux

docker
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Some host combinations

& Container

& Container & VM

& Linux Host OS = Windows Host OS
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Architecture
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Layered images

references
parent
image
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Dockerfile

e Usedto build images

FROM alpine:3.3
MAINTAINER Pragma <info@pragma.com>

ENV http_proxy ${http_proxy:-}

RUN apk update && apk add libstdc++
COPY bootstrap.sh /bootstrap.sh
ENTRYPOINT ["/bootstrap.sh"]




Compose

e Multi-container applications VErBicnt e

. . . services:
e YML configuration file

web:
build: .
ports:
- "5000:5000"
volumes:
- .:/code
- logvolume0l:/var/log
links:
- redis
redis:

image: redis
< ' volumes:

A logvolumeOl: {}
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manager discovery manager discovery
(primary) service (secondary) service

Swarm cluster
(cloud-stretched)
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Universal Control Plane

= & Docker Universal Control Plane

Dashboard

& APPLICATIONS &© CONTAINERS 0 IMAGES & NODES

0 9 8 1

CPU
0%
Swarm Cluster
Status Controller URL Swarm Manager Cluster Store
m https://10.0.2.15 1p:/H0.0.2.15:2377 etcd:/10.0.2.15:12379
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Universal Control Plane 0.5.0 (fe1aaef) | API: 1.21




Docker and the three ways of DevOps

1. Systems thinking: “The flow from left to right”
2. Amplify feedback loops
3. Culture of continual experimentation and learning

CLELY)

Dev -y Ors
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The First Way: Systems Thinking

o Dockerimages boot time

Dev - Ors
o Convergence

o Layeredimages

e Decrease variation
o  Throughout pipeline: Dev, integration, production

e Servicesisolated as containers provide better ownership
e Business outcome: Time to market
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The Second Way: Amplify Feedback Loops

A defect is not a defect unless it hits the customer
Early discovery is less costly

Complexity of infrastructure when defect is detected
Image = immutable binary artifact

Attach metadata:

o When was it built, commit SHA, Git repo
o Howdo I start, validate and monitor it

Business outcome: Higher quality m
Dev Ops

———————————
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The Third Way: Continuous Learning

Experiments and vision
“Did the experiment produce results in the direction of the vision?”
e Setup “lab equipment” with prebuilt images
o AHadoop container ready to be fed data }
o Apache Spark container for other types of data

(@)

® Business outcome: Faster innovation
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Trends

e RightScale “State of the cloud” survey, January 2016
e The Docker Survey, 2016
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Respondents Using DevOps Tools

Puppet

Chef

Docker

Ansible

Salt

Rocket

o B 206 [ 2015 Source: RightScale 2076 State of the Cloud Report
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Container Usage of Respondents

No Just Experimenting 2 O .

, Only Prod Prod
Plans Learning my e o

Workloads in
Containers

Source: RightScale 2016 State of the Cloud Report
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Container Challenges by Maturity

Lagkiof sxperlence usinareptalners “

Security

Monitoring & managing containers
Governance

Technology not mature
Resistance from ops

Resistance from dev

Q Il Using containers  [Jll Not using Source: RightScale 2016 State of the Cloud Report
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Top Development Challenges

Legacy App maintenance burden

Inertia of legacy apps/infrastructure

App teams not empowered/motivated

Dev and Ops conflicts

Security and Compliance
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Workload types in Docker

Web front end app

APl / Web services
Application servers
Traditional Database

Build/Cl Servers
Cache/static web content
Distributed Database
Infrastructure Services (DNS,.
Big Data

File/Print Servers

78%
76%
1%
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What container orchestration and management

solutions are you using/evaluating?

Docker Swarm [ 57
Google Kubernetes ¥4/

Amazon ECS LA

None WiKNA




Upcoming meetups

e Automation Nights Aarhus, 21. June
o Implementing CD @ Systematic
o Automation @ GoMore

e DockerAarhus, 31. August
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